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J_ Abstract 

PURPOSE:To manufacture a plastic polarizing lens at high efficiency by introducing a molten plastic into a cavity, 
in which a spherically premolded polarizing lens element has been placed, to form a plastic base layer fused 
monolithically to an adhesive surface of the lens element. 

CONSTITUTIONS male metal mold 12 is disposed away from a female metal mold 1 1 . A polarizing lens element 
6 is suspended from a pin 16 and fitted loosely in a circular recess 11a. The male mold 12 is then pressed against 
the female mold 1 1 to hold therebetween a support member 5 for the polarizing lens element 6. A plastic material 
is introduced under pressure from a gate 15 into a spherical cavity formed by the circular recess 11a and a circular 
projection 12a. A curved portion of the polarizing lens element 6 can be moved floatingly to a small extent in the 
cavity mentioned above. Accordingly, the cavity is filled with the plastic material in such a manner that an adhesive 
surface of a transparent layer, i. e. the lens element 6 is covered smoothly with the plastic material- 
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Specifications 

1. Title of Invention 

MANUFACTURING METHOD OF A 
POLARIZED PLASTIC LENS 

2. Scope of Patent Claims 

(1) A manufacturing method of a 
polarized plastic lens wherein: 

a polarized sheet is pre-formed into a spherical 
shape in which one of the transparent covering 
layers laminated on both sides of a polarized 
element comprises a bondable surface capable 
of being laminated with a plastic substrate that 
is to be molded on the surface thereof; 

a polarized lens element is formed by cutting 
and leaving as a support piece a flat part 
outside of the spherical surface of the pre- 
formed polarized sheet; 

the aforementioned polarized lens element is 
loosely mounted such that the surface of the 
circular concave part or circular convex part 



with the bondable surface is lined up to the 
outside by supporting the aforementioned 
support piece on a support means provided 
outside of the circular concave part or convex 
part of a pair of dies that form one or more 
cavities comprising a curve nearly the same as 
that of the polarized lens element; and 

a plastic substrate is fused and unified to the 
bondable surface of the aforementioned 
polarized lens element by filling the interior of 
the cavity with molten plastic in conjunction 
with pressing the male and female dies 
together. 

(2) A manufacturing method of a 
polarized plastic lens described in Claim 1 
wherein the support means is implanted 
outside of the circular concave part or circular 
convex part. 

(3) A manufacturing method of a 
polarized plastic lens described in Claim 1 
wherein the diameter of the polarized lens 
element is smaller than the diameter of the 
cavity. 
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Japanese Unexamined Patent Application Publication S56-13139 (2) 



3 . Detai led Explanation of the Invention 

The present invention is related "^o the 
manufacturing method of polarized lenses 
made of plastic that are used for polarized 
glasses to protect from glare. 

Polarized lenses made of plastic with a 
structure in which optically anisotropic 
polarized elements are laminated with a clear 
plastic layer are well known. For example, 
disclosed in Japanese Examined Patent 
Application Publication S53-29711 is a 
manufacturing method for this kind of lens. 
This manufacturing method is based on the so- 
called cast method in which a polarized 
element pre-formed into a spherical shape is 
placed in a space formed by a mold 
comprising concave and convex surfaces. A 
polymerizable plastic monomer is supplied by 
infusion to both sides, and a composite plastic 
polarized lens is formed by polymerization. 
Moreover, disclosed in Japan Examined Patent 
Application Publication S50-3656 is a 
manufacturing method based on the so-called 
press mold method in which a flat laminate 
body, having thermoplastic layers of differing 
thicknesses arranged on both surfaces of a 
polarized thin film, is placed between concave 
and convex press plates of a press, and the 
thermoplastic layers are pressed together from 
the top using a convex press plate. However, 
the former method has the disadvantage that 
the manufacturing time is lengthy and rather 
inefficient because the polymerizable plastic 
monomer must be heated and polymerized for 
a sufficient amount of time together in the 
mold, and it is necessary to have multiple pairs 
of molds in order to heighten the efficiency. In 
addition, when pressing the polarized thin film 
using the convex press plate in the latter 
method, there is a tendency for the molding 
stress of the thermoplastic laminates to crack 
the polarized thin film There is also the 
disadvantage that there is a tendency toward 
delamination after molding, and thus the range 
of applicable conditions for temperature and 
pressure of the heating press are extremely 
narrow. 

The objectives of the present invention are to 
eliminate the disadvantages of conventional 
technology as described above, and to offer a 



method of manufacturing a polarized lens 
made of plastic with higher production 
efficiency. Specifically, the gist of the present 
invention is to manufacture a plastic polarized 
lens wherein: a polarized sheet is pre-formed 
into a spherical shape in which one of the 
transparent covering layers laminated on both 
sides of a polarized element comprises a 
bondable surface capable of being laminated 
with a plastic substrate that is to be molded on 
the surface thereof; a polarized lens element is 
formed by cutting and leaving as a support 
piece a flat part outside of the spherical 
surface of the pre-formed polarized sheet; the 
aforementioned polarized lens element is 
loosely mounted such that the surface of the 
circular concave part or circular convex part 
with the bondable surface is lined up to the. 
outside by supporting the aforementioned 
support piece on a support means provided 
outside of the circular concave part or convex 
part of a pair of dies that form one or more 
cavities comprising a curve nearly the same as 
that of the polarized lens element; and a plastic 
substrate is fused and unified to the bondable 
surface of the aforementioned polarized lens 
element by filling the interior of the cavity 
with molten plastic in conjunction with 
pressing the male and female dies together. A 
plastic polarized lens is produced from the 
spherical laminate obtained by grinding the 
outer edge into the specified lens shape. 

The polarized element used in the present 
invention is an optically anisotropic 
transparent film. For example, a polyvinyl 
alcohol film is used in which the molecules are 
substantially oriented in one axial direction 
and which was processed with iodine or a 
bicolor dye. That is, a film with the molecules 
oriented in one axial direction is used in which 
a polymer having a polychloride based on a 
hydrogen dehalogenation reaction of a 
halogenated vinyl group polymer was 
processed with a bicolor dye. Transparent 
covering layers that are laminated on both 
sides of the aforementioned polarized element 
play the role of protecting the polarized 
element. Films comprising thermoplastic 
cellulose derivatives such as cellulose acetate, 
cellulose triacetate, and cellulose acetate 
butyrate, as well as other acrylic group films 
and vinyl chloride group films may be used for 
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this, laminated with an ordinary polarized 
element using an adhesive, and taken as the 
polarized sheet. In this situation, at least one of 
the transparent covering layers laminated on 
both sides of the polarized element is to be 
capable of lamination with the plastic of the 
previously described plastic substrate, or that 
surface is to be capable of lamination via a 
thermo-sensitive adhesive film comprising, for 
example, a vinyl chloride group film, an ABS 
group film, an acrylic group film, or a acrylic 
resin. The transparent covering film is to have 
a surface that manifests bonding characteristic 
in relation to the plastic substrate when molten. 
The transparent covering layer having a 
bondable surface is to be selected 
corresponding to the type of plastic substrate. 

In addition, an acryl group polymer such as 
polymethylmethacrylate is suitable as the 
plastic substrate used in the present invention. 

The present invention will be explained in 
detail below using the diagrams indicating an 
example of embodiment. Further, the 
structural relationship of the laminate of the 
polarized lens element and the plastic substrate 
in the present invention may be either on the 
concave side or the convex side, but in the 
example of embodiment explained below, the 
description is primarily for when laminating 
the concave side of the plastic substrate onto 
the convex side of the polarized lens element. 

Figure 1 indicates the state when a polarized 
sheet (4), in which transparent coverings (2) 
and (3) are laminated on both surfaces of a 
polarized element (1), has been pre-formed 
into spherical surface R such that the 
transparent covering layer (3) is made into the 
concave side by heat press molding. The 
diameter and curvature of spherical surface R 
is nearly equivalent to the diameter and 
curvature of the circular concave part of the 
male die to be described later. Here, 
transparent covering layer (2) on the convex 
side is a film comprising a thermal plastic 
cellulose derivative, and transparent covering 
layer (3) on the concave side is an acrylic 
group film. The thickness of the various layers 
configuring the polarized sheet (4) should be 
carefully considered in order to maintain the 
optical anisotropy and the surface conditions 



of both the concave and convex surfaces of 
spherical surface R of the polarized element 
(1) when pre-molding the polarized sheet (4). 
Further, it is important to make a suitable 
thickness in order to prevent wrinkling or 
tearing of the polarized sheet (4), and 
especially to prevent cracking of the polarized 
element (1), when unifying with the plastic 
substrate (21) indicated in Figure 6. as will be 
described later. Moreover, the thickness of the 
polarized sheet (4) should be carefully 
considered in order to make the thickness of 
the laminate after unification with the plastic 
substrate (21) (to be described later) the 
optimum size for the polarized plastic lens that 
is targeted as the final product. Consequently, 
the thickness of the polarized element is 
preferably in the range of 15 to 75 n, the 
thickness of the transparent covering layer (2) 
should be in the range of 35 to 350 u, and the 
transparent covering layer (3) should be in the 
range of 30 to 200 u. The method of pre- 
molding is not necessarily a special method. 
For example, the transparent covering layer (2) 
may be arranged between a convex die that is 
heated to 130 to 150°C and a concave die at 
room temperatures such that the transparent 
covering layer (2) makes contact with the 
concave die. After pressing and pressurizing 
the convex die into the concave die from the 
transparent covering layer (3) side, the convex 
die may be removed and water-cooled. 

Figure 2 indicates a polarized lens element (6) 
wherein one part of the flat area outside the 
spherical surface R of the polarized sheet (4) 
obtained by the aforementioned pre-molding is 
cut and left as a support piece (5). In this 
situation, when cutting the peripheral edge of 
the spherical surface R, it is permissible to cut 
in a position somewhat inside from the 
peripheral edge (indicated by the dotted line 
(a) of Figure 1 ). By doing this it is possible to 
exert a desirable affect on unification with the 
plastic substrate (21) to be described later. The 
support piece (5) plays a role in assembling 
the polarized lens element (6) by using a 
support means (16) indicated in Figures 3 to 4 
to be described later. Further, (7) is an 
assembly hole, and is provided on the upper 
central part of the support piece (5). This 
assembly hole (7) is not limited to being a 
single hole, and there may be two or more. 



-173- 



YNG 001081 



Japanese Unexamined Patent Application Publication S56-13 139 (4) 



The polarized lens element (6) obtained as 
above is next fused and unified with the* plastic 
substrate (2 1 ) by injection molding. Figure 3 is 
a longitudinal cross-sectional diagram 
indicating the open state of a pair of male and 
female dies of the injection mold equipment. 

(11) is the female die that is stationary and 

(12) is the male die that mates with the female 
die ( 1 1 ) and moves to make repeated pressure 
contact and release. Figure 4 is a top view 
diagram of the female die (11), and Figure 5 is 
a top view diagram of the male die. A circular 
concave part (11a) is provided on the female 
die (11), and a circular convex part (12a) is 
provided opposite to this on male die (12). 
When the male and female dies (11) and (12) 
are in the pressure contact state, a cavity is 
formed by the circular concave part (11a) and 
the circular convex part (12a). (13) is the main 
runner for the purpose of supplying in the 
direction of the arrow toward the 
aforementioned cavity the plastic material to 
form the plastic substrate (21) that has been 
melted by the extrusion device (not indicated 
in the diagram) in a fixed quantity. (14) and 
(14') are runners extending from the primary 
runner (13) to the gate (15) for the purpose of 
ultimately supplying plastic material within 
the aforementioned cavity. The gate (15) has a 
structure wherein the molten plastic material 
supplied within the cavity of the present 
example of embodiment is infused into the 
cavity uniformly, and a gradually broadening 
fan shaped opening is formed facing the cavity 
so that no distortions are produced within the 
plastic substrate (21). (16) is a support means 
for assembling the polarized lens element (6) 
provided on the periphery of the circular 
concave part (11a). In this example of 
embodiment, as indicated by a preferable 
example in Figure 3, the support means (5) is 
configured as a pin that supports the polarized 
lens element (6) in a suspended state by 
inserting this pin into the assembly hole (7) of 
the aforementioned support piece (5). In this 
supported state, the polarized lens element (6) 
has the transparent covering layer (3) having 
the bondable surface to the outside, 
specifically, the concave surface is to the 
outside, and is loosely mounted with a little 
free play in order to mate with the inside of the 
circular concave part (11a). The pin (16) 



indicated i n Figure 2 in Figure 3 is implanted 
and secured perpendicular to the female die 
(11) plane, but it is not limited to this. For 
example, the pin (16) may be movable in a 
system in which the pin retreats when making 
pressure contact with the male die (12) based 
on a spring mounted inside of the female die 
(11), and the pin protrudes out when the die is 
released. Moreover, the number of pins is not 
limited to one, and there may be two or more. 
In this case, naturally, the number and 
positions of the pins (16) will correspond to 
the assembly holes (17) of the aforementioned 
polarized lens element (6). (17) is the insertion 
hole of the pin (16) when implanting and 
securing the pin (16) in the female die (11), 
and this hole is not necessary if the pin (16) is 
a movable pin as described above. (18) is an 
ordinary set pin for the purpose of drawing 
and releasing the molded product from the 
female die (11) after completion of molding, 
and for pressing and releasing from the male 
die (12). 

Next, an explanation will be given following 
the order of fusion and unification of the 
polarized lens element (6) and the plastic 
substrate (21). First, the male die (12) is 
separated from the female die (11), and the 
polarized lens element (6) is assembled by 
being suspended on the pin (16) via the 
installation hole (7). Consequently, the convex 
side of the polarized lens element (6) is not 
secured to the surface of the circular concave 
part (1 la), but rather is loosely mounted in line 
with this. In this situation, if two or more pins 
(16) are used, it is possible to make the 
relative positions of the polarized lens element 
(6) and the circular concave part (11a) agree 
more reliably. Next, the male die (12) is 
moved to make pressure contact with the 
female die (11), and the support piece (5) of 
the polarized lens element (6) is tightly held. 
Moreover, the plastic material is pressure 
injected from the gate (15) into the curved 
cavity formed by the circular concave part 
(I la) and the circular convex part (12a). At 
this time, the polarized lens element (6) is 
closely held by its support piece (5) part, but 
the part of curve R can somewhat freely move 
within the cavity. In this state, the surface of 
the transparent covering layer (2) is fused with 
the surface of the circular concave part. 
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Therefore, there is no undue resistance to the 
flow of the molten plastic material. Because 
the plastic material is smoothly charges so as 
to cover the bondable surface of the 
transparent covering layer (3), there is no 
spontaneous wrinkling and no cracking of the 
polarized element (1). It is possible to more 
smoothly charge the plastic material in the 
above process and to obtain more satisfactory 
results when using the part indicated by the 
dotted lines in Figure 1 as the polarized lens 
element (6), specifically, when using a piece in 
which the spherical surface R of the pre- 
formed polarized sheet (4) that has been cut 
with a slightly smaller circular edge to the 
inside part (for example 1 to 2 mm). In this 
way, the plastic material flows and is filled 
into the interior of the cavity such that the 
polarized lens element (6) is pressed onto the 
surface of the circular concave part (11a) from 
the concave side. The plastic material is fused 
and unified with the bondable surface of the 
transparent covering layer (3) and is solidified. 
As a result, a curved laminate is obtained in 
which the surface of the transparent covering 
layer (2) is restricted by the circular concave 
part (11a), and the surface of the plastic 
substrate made by the injection of the plastic 
material is restricted by the circular convex 
part (12a). The male and female dies (12) and 
(1 1) are separated, and the set pin (18) is used 
to extract the curved laminate thus obtained 
from the injection molding equipment. The 
above operations are subsequently repeated. 

The circumference of the curved laminate 
obtained by the above operations is ground to 
the specified shape as indicated in Figure 6, 
and thus becomes the targeted polarized 
plastic lens (22). Forming a hardened covering 
film on the surface of the curved laminate 
using a well-known method is optional. 

In addition to the example of embodiment 
above, in the present invention it is possible to 
obtain a polarized plastic lens (42) in which 
the polarized lens element (6) is arranged on 
the concave side and the plastic substrate is 
arranged on the convex side as indicated in 
Figure 7. In this situation, there is, in principle, 
no difference from the method of obtaining the 
polarized plastic lens described above, and the 



points that differ slightly will be explained 
below. 

First, assuming that, when pre-forming the 
polarized lens element (6) from the polarized 
sheet (4), transparent covering layer (2) is on 
the concave side, and that the transparent 
covering layer (3) has a bondable surface on 
the convex side, everything else is the same as 
in Figure 1. In addition, there are slight 
structural and operational differences in the 
injection molding equipment. Specifically, as 
indicated in Figure 8, the gate that ultimately 
supplies the plastic material to the cavity is 
provided on the circular convex pan (31a) of 
the female die (31). The polarized lens 
element (6) is mounted loosely to line up with 
the surface of the circular convex pan (32a) on 
the transparent covering layer (3) side, 
specifically, on the convex side, having the 
bondable surface. Consequently, the pin (36) 
that is the support means is implanted on the 
outer peripheral side of the circular convex 
part (32a). When implementing the same 
operations as in the previously described 
example of embodiment, the plastic material is 
infused and filled from the circular concave 
part (32a) side, and the plastic material is 
fused, unified and solidified on the convex 
surface side of the polarized lens element (6). 
As indicated in Figure 7, a polarized plastic 
lens (42) having the plastic substrate (21) on 
the convex side is obtained in the same 
manner as in the previously described example 
of embodiment above. 

With the present invention, the polarized lens 
element is mounted loosely to line up with the 
interior of the die and the molten plastic 
material is fused and unified with the bondable 
surface of the polarized lens element. 
Therefore, using the ordinary injection 
molding equipment described above, a 
polarized plastic lens can be obtained without 
cracking of the polarized element, without 
wrinkling of the transparent covering layer, 
without breakage, and without optical defects 
owing to an extremely satisfactory finish of 
the transparent covering layer and plastic 
substrate surfaces. Because injection molding 
is used, the polarized lens element and the 
plastic substrate can be unified with greater 
efficiency and in a much shorter period of time 
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than is required in conventional , methods, 
making the method of the present invention 
suitable for the mass production polarized 
plastic lenses. 

4. Brief Description of the Diagrams 

All of the diagrams indicate an example of 
embodiment of the present invention. Figure 1 
is a cross-sectional diagram indicated the 
configuration of the pre-formed polarized 
sheet. Figure 2 is a partial cut-away side view 
indicating the polarized lens element seen 
from the convex side. Figure 3 is a partial 
longitudinal cross-sectional diagram indicating 
the separated male and female dies of the 
injection molding equipment. Figures 4 and 5 
are top view diagrams indicating the female 
and male dies respectively. Figure 6 is a cross- 
sectional diagram indicating a polarized plastic 
lens obtained by one example of embodiment 
of the present invention. Figure 7 is a cross- 
sectional diagram indicating a polarized plastic 
lens obtained by another example of 
embodiment of the present invention. Figure 8 
is a partial longitudinal cross-sectional 
diagram indicating the essential parts when 
separating the male and female dies of the 
injection molding equipment in order to obtain 
the polarized plastic lens indicated in Figure 7. 



(1) 
(4) 
(5) 
(6) 

(11), (31) 
(Ha), (31a) 



Polarized element 
Polarized sheet 
Support piece 
Polarized lens 
Female die 
Circular concave part 



(12), (32) 
(12a), (32a) 
(16), (36) 
(21) 

(22), (42) 



Male die 

Circular convex pan 
Pin (support means) 
Plastic substrate 
Polarized plastic lens 



END 



Patent applicant: Wakayoshi Optical Co., Ltd. 
Agent: Hisayoshi Kiyomizu 



Figure 1 




Figure 2 




-176- 



YNG 001084 



Japanese Unexamined Patent Application Publication S56-13 139 (7) 



Figure 4 




Figure 6 



-l 

Figure 8 




•177- 



YNG 001085 




(D 



1. TITLE OF THE INVENTION 

METHOD OF MAKING POLARIZING PLASTIC LENS 

2. CLAIMS 

1. A method of making a polarizing plastic lens 
comprising the steps of: preforming polarizing sheets in a 
spherical shape, in which one of transparent coatings 
laminated to both sides of a polarizing element is a 
combining surface to be laminated to a plastic substrate 
formed thereof; forming a polarizing lens element by cutting 
the preformed polarizing sheet with leaving a part of a flat 
portion at an outer circumference of the spherical polarizing 
sheet as a hanger portion; supporting the hanger portion to a 
support means installed out of a peripheral of a pair of mold 
circular concave portions or a circular convex portion which 
forms at least one cavity with a curvature substantially 
similar to the polarizing lens element, in order to mount the 
polarizing lens element to a surface of the circular concave 
portion or circular convex portion at a gentle slope in 
manner of putting the combing surface as a outer surface; and 
welding and integrating .the plastic substrate to the 
combining surface of the polarizing lens element by 
compressively combining both the concave mold and the convex 
mold and charging melt plastic material into the cavity at 
the same time. 
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2 The method of making a polarizing plastic lens of 
cl aim'l, —in the support means is a pin inserted into the 
outer circumference of the circular concave or convex portron. 

3 The method of making a polarizing plastic lens of 
d.i- 1. "herein the diameter of the polarizing lens element 
is small than that of the cavity. 

3 DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method of making a 
pl astic polarizing lens used for an anti-dazzle polarizing 

lens. 

conventionally, the plastic polarizing lens in a 
structure that a polarizing element with optical anisotropy 
i. laminated with a transparent plastic layer is well Known. 
For example as a method of making such a kind of lens, 
Japanese Patent Gazette Publication ,0.353-29711 discloses a 
me thod of using a so-called cast manner, which forms a 
complex plastic polarizing lens by arranging a preformed 
polarizing element in a spherical shape in a airspace formed 
by a mold consisting of a concave surface and a convex 
surface, supplying polymerized plastic monomers at both s.des 
of the polarizing element, and then polymerizing them as they 
are. And. Japanese Patent Gazette Publication »o.S50-36 5 6 
discloses a method of using a so-called press forming manner, 
which, with a laminated material having two thermoplastic 
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lay ers with different thickness at both sides of a polarizing 
iami-.a. presses the thinner thermoplastic layer inserted 
between a conc.ve press pi*, and a convex press plate of the 
pres s toward the convex press plate. However, the former 
should heat and polymerize the polymerized plastic monomers 
together with the mold during a sufficient time, so giving 
bad efficiency due to the long manufacturing time, and there 
are additional drawback like it needs several pairs of molds 
to enhance the efficiency. Moreover, in the later method, 
the polarizing laminar tends to create cracks owing to 
strains of the thermoplastic layers at both sides thereof 
when the polarizing laminar is pressed by the convex press 
pl ate. and the method has more defects that the polarize 
iaminar tends to recover its original state after the forming 
and there is a serious limitation in temperature and pressure 
conditions applied to the heating press . 

An object of the present invention is to provide a 
method of making a plastic polarizing lens with better 
manufacturing efficiency, which also eliminates such 
conventional drawbacks. That is, the object of the present 
invention is to provide a method of making a plastic 
polarizing lens, which includes preforming polarizing sheets 
in a spherical shape, in which one of transparent coatings 
laminated to both sides of a polarizing element is a 
combining surface to be laminated to a plastic substrate 
formed thereof; forming a polarizing lens element by cutting 
. the preformed polarizing sheet with leaving a part of a flat 



3 



YNG 000199 



s 



portion at an outer circumference of the spherical polarizing 
sheet as a hanger portion;! supporting the hanger portion to a 
support means installed out of a peripheral of a pair of mold 
circular concave portions or a circular convex portion which 
forms at least one cavity with a curvature substantially 

imilar to the polarizing lens element, in order to mount the 
polarizing lens element to a surface of the circular concave 
portion or circular convex portion at a gentle slope in - 
manner of putting the combing surface as a outer surface; and 
welding and integrating the plastic substrate to the 
combining surface of the polarizing lens element by 
compressive^ combining both the concave mold and the convex 
mold and charging melt plastic material into the cavity at 
the same time, wherein the spherical laminated material is 
made into the plastic polarizing lens by grinding its 
periphery into a predetermined lens shape. 

The polarizing element used in the present invention is 
a transparent film configuration with the optical anisotropy, 
which may be, for example, a polyvinyl alcohol film having 
molecular substantially oriented to one axis and at the same 
time treated with urea or 2-color dye or one made by treating 
the polymer having polyene by the dehalogenation hydrogen 
reaction of halogenide vinyl polymer with 2-color dye and • 
having molecular oriented to one axis. And, the transparent 
coatings laminated to both sides of the polarizing element 
act for protecting the polarizing element, and as the 
transparent coating, a film consisting of thermoplastic 
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cellulose derivative such as cellulose acetate, cellulose 
triacetate, cellulose acetate butylate, etc., other acrylic 
film, vinyl chloride filmland so on may be adopted, and it 
becomes the polarizing sheet by being laminated to the cordon 
polarizing element using adhesive. 

in this case, at least one of the transparent coatings 
laminated to both sides of the polarizing element has a 
laminating characteristic to a plastic substrate explained 
below, or its surface has a laminating characteristic by 
interposing a heat-sensitive adhesive paint film made of, for 
example, vinyl chloride film, ABS film, acrylic film or 
acrylic resin, and it has a surface which exhibits a 
combining characteristic toward the plastic substrate in 
melting. And, the transparent coating having the combining 
surface is selectively used depending on the kind of the 

plastic substrate. 

in addition, as the plastic substrate used in the 
present invention, the acrylic polymer like 
polymetylmetacrylate is suitable. 

Hereinafter, the present invention is described in 
detain with reference to the drawings showing embodiments, 
in addition, considering the laminating configuration of the 
polarizing lens element and the plastic substrate, it can be 
optionally selected which one is laminated to a concave 
portion and which other one is laminated to a convex portion 
in the present invention, but in the embodiments explained 
below, the explanation will be mainly based on the case that 
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the polarizing lens element is laminated to the convex 
portion and the plastic substrate is to the concave portion. 

Fig. 1 is shows that a pciarizxng sheet (4) in which 
transparent coatings (2) and (3) are laminated on both sides 
of a polarizing element is preformed on a sphere R so that 
the transparent coating (3) becomes concave by a heating 
press . The sphere R has diameter and curvature substantially 
equal to those of a circular concave portion. At this case, 
the transparent coating (2) toward a convex surface is a film 
made of a thermoplastic cellulose derivative, while the 
transparent coating (3) toward the concave surface is a 
acrylic film. A thickness of each layer constituting the 
polarizing sheet (4) is determined to maintain the optical 
anisotropy of the polarizing element (1) and a concave and 
convex surface condition of the sphere R at their optimal 
states, and it is important that each layer should have a 
suitable thickness to prevent creation of cockle or breakage 
of the polarizing sheet (4) and, more than else, cracking on 
the polarizing element (1). And, a thickness of the 
polarizing sheet (4) is determined so that a laminated 
thickness after being integrated with a plastic substrate 
explained below should be suitable to the polarizing plastic 
lens, which is the finally-purposed product. Therefore, 
preferably, the polarizing element (1) has a thickness of 15u 
~ 75u, the transparent coating (2) has a thickness of 35u ~ 
350u, and the transparent coating (3) has a thickness of 30u 
~ 200u. The preparatory forming method needs any special 
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process, but just positioning the transparent coating (2) 
between a convex mold heated to ISO'C - 150«C and a concave 
mold at a room temperature? to contact with the concave mold, 
pressing the convex mold from the transparent coating (3) to 
the concave mold to put the transparent coating (2) thereinto, 
and then taking out and cooling it. 

FIG. 2 shows a polarizing lens element (6), cutting 
with leaving a part of an outer circumferential flat portion 
of the sphere R of the polarizing sheet (4) obtained by the 
preparatory forming process as a hanger portion (5) . In 
this case, besides cutting the circumferential peripheral of 
the sphere R, it is also possible to cut off a position a bit 
inside the circumferential peripheral (shown as a broken line 
(>f ) in FIG. 1), which may give preferable results to 
integration with a plastic substrate (21) explained below. 
The hanger portion (5) plays a role of mounting the 
polarizing lens element (6) by using a support means (16) 
shown in FIGs. 3 and 4, which will be explained below. And, 
a numerical reference (7) designates a mounting hole, 
installed at an upper center of the hanger portion (5). The 
number of the mounting hole (7) is not limited to one, it is 
also possible to be two or more. 

The polarizing lens element (6) obtained as above is 
then welded and integrated with the plastic substrate (21) 
using the injection molding. FIG. 3 is a vertical sectional 
view showing that a pair of male and female molds of an 
injection-molding device is open. A numerical reference (11) 
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is a fixed female mold, while a numerical reference (12) is a 
male mold, facing with the female mold (11) and moving by 
repeatedly pressing, contacting and separating from the 
female mold. FIG . 4 is a front view of the female mold (11) 
and FIG. 5 is a front view of the male mole (12). At the 
female mold (11), a circular concave portion (11a) is formed, 
while a circular convex portion (12a) is formed to the male 
mold (12) to face with the circular concave portion. When 
the female and male molds (11) (12) are pressing and 
contacting, each other, the circular concave portion (11a) and 
the circular convex portion (12a) forms a cavity. A 
numerical reference (13) is a main runner for supplying a 
predetermined amount of plastic materials toward the cavity 
to an arrowed direction to form the melt plastic substrate 
(21) using an extruding machine (not shown) . Numerical 
references (14) and (14') are runners, which reach a gate 
(15) for finally supplying the plastic materials from the 
main runner (13) to the cavity. The gate (15), in the 
present embodiment, has a configuration that forms an flat 
opening with a broad width, gradually widened and opened 
inward the cavity in order to inflow the melt plastic 
materials into the cavity regularly, so not causing 
deformation in the plastic substrate (21). A numerical 
reference (16) is a support means for mounting the polarizing 
lens element (6) inserted out of a circumference of the 
circular concave portion (11a), and the support means is a 
pin, which supports the polarizing lens element (6) with 
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inserting and hanging the polarizing element (6) in the 
mounting hole (7) of the hanger portion (5), in this 
embodiment as a preferred example as shown FIG 3. In this 
supporting state, the polarizing lens element (6) is mounted- 
to be a bit movable, smoothly along an inner of the circular 
concave portion (11a), with putting the concave surface 
outward. The pin (16) shown in FIG. 3 is vertically fixed to 
the female mold surface (11), but not limited to that case, 
it is also possible to use a movable pin (16), which is 
retracting' when the male mold (12) presses and contacts using 
a spring mounted in the female mold (11) and protruding when 
separated from the male mold, and the number of the pin (16) 
is not only one but also more than two. In this case, the 
number and position of the pin (16) correspond to the 
mounting hole (7) of the polarizing lens element (6), of 
course. In addition, the reference number (17) is an entry 
hole of the pin (16), which is fixed to the female mold (11), 
and it is not necessary if the pin (16) is a movable pin. 
The reference number (18) is a common jet pin, which 
separates a formed material from the female mold (11) after 
the forming process and then pushes the material from the 

male mold (12) . 

Next, the melting and integrating process of the 
polarizing lens element (6) and the plastic substrate (21) is 
explained in a suitable order. At first, after separating 
the male mold (12) from the female mold (11), the polarizing 
lens element (6) is mounted to the mounting hole (7) with 
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being hung to the pin (16). Therefore, at this time, the 
convex surface of the polarizing lens element (6) is gently 
mounted because it accords with a surface of the circular 
concave portion (11a), not to be attached thereto. If two or 
more pins (16) are used, relative positions of the polarizing 
lens element (6) and the circular concave portion (11a) are 
more reliably coincided. At the same time, the male mold 
(12) is moved to contact and press the female mold (11), then 
interposing the hanger portion (5) of the polarizing lens 
element (6) therebetween, and at the same time pushing up the 
plastic material through the gate (15) into a curved cavity 
formed by the circular concave portion (11a) and the circular 
convex portion (12a). At this time, because the polarizing 
lens element (6) is interposed to the hanger portion (5) but 
the sphere R portion contacts with the surface of the 
circular concave portion at a surface of the transparent 
coating (2) to be a bit movable in the cavity, the plastic 
material is smoothly charged to cover the combining surface 
of the-transparent coating (3) without excessive resistance 
in injection of the melt plastic material, so preventing from 
forming cockle thereof or crack on the polarizing element (1) . 
Now, when using, as the polarizing lens element (6), one made 
by cutting off a bit inner portion (for example, 1 - 2mm) 
from a circular peripheral of the sphere R of the polarizing 
sheet (4) obtained by the preparatory forming process, the 
plastic material may be more smoothly charged, so giving 
better results. According to such processes, the plastic 
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material is flowed as it suppressively attaching th* 
polarizing lens element *6) on the surface of the circular 
concave portion (11a) at its concave surface, and the plastic 
material is charged in the cavity, and, at the same time, 
melt, integrated with the combining surface of the 
transparent coating (3) and hardened. As a result, the 
surface of the transparent coating (2) and the surface. of the 
plastic substrate, formed by injecting the plastic material, 
obtain a curved laminated material by the circular concave 
portion (11a) and the circular convex portion (12a), 
respectively. And, the obtained curved laminated material 
separates the female and male molds (11) and (12) apart and 
takes them out of the injection molding machine using the jet 
pin (18). After that, the above processes are repeated. 

The curved laminated material obtained as above is, as 
shown in FIG. 6, grinded at its peripheral into a 
predetermined shape to form a desired polarizing plastic lens 
(22) . Also, on the surface of the curved laminated material, 
a hardening film may be selectively formed according to 
various well-known manners. 

Other than the above embodiment, a polarizing plastic 
lens (42) may be obtained, in which the polarizing lens 
element (6) is arranged to the concave surface and the 
plastic substrate (21) is arranged to the convex surface, as 
shown in FIG. 7. This modification has no difference from 
the method of obtaining the above polarizing plastic lens 
(22) in principle except the following, which are described 
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in brief. . 

At first, when preforming the polarizing lens element 
(6) from the polarizing sheet (4), the concave surface is 
adopted as the transparent coating (2) and the convex surface 
is adopted as the transparent coating (3) having the 
combining surface, and other configurations are identical to 
those in FIG. 1. And, the injection-molding machine has a 
little structural and operational difference. In other words, 
as shown in FIG. 8, a gate (35) for finally supplying the 
plastic material to the cavity is mounted to a circular 
concave portion (31a) of a female mold (31), and the 
polarizing lens element (6) is smoothly mounted to accord 
(correspond) to a surface of a circular concave portion (32a) 
with positioning the transparent coating (3) having the 
combining surface, namely the convex surface, outward. 
Therefore, a pin (36) is inserted to an outer circumference 
of the circular concave portion (32a), as a support means. 
According to those, if processed like the above embodiment, 
the plastic material is injected and charged from the 
circular concave portion (32a) and then melt, integrated and 
fixed to the convex surface of the polarizing lens element 
(6). Therefore, similarly to the above embodiment, it may 
obtain a polarizing plastic lens (42), which has the 
polarizing lens element (6) at the concave surface and the 
plastic substrate (21) at the convex surface. 

As described above, the present invention smoothly 
mounts the polarizing lens element to accord to the inner of 
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the mold so to be melt and integrated to the melt plastic 
material by using the cogjmon injection molding process, so it 
may obtain a polarizing plastic lens without optical defects 
because the polarizing element is not cracked, the 
transparent coating is not cockled or broken, and the 
surfaces of the transparent coating and the plastic substrate 
are- satisfactorily finished. In addition, by using the 
injection molding manner, the polarizing lens element and the 
plastic substrate can be integrated within a much shorter 
time than 'the case of the conventional method, so it is very 
efficient and suitable for the mass production of the 
polarizing plastic lens. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the configuration of 
a preformed polarizing sheet, FIG. 2 is a partially broken 
plane view showing a polarizing lens element, seen from a 
convex surface, FIG. 3 is a vertically partially broken view 
showing that female and male molds of an injection molding 
machine, are spaced apart, FIGs. 4 and 5 are front views 
showing the female mold and the male mold, respectively, FIG 
6 is a sectional view showing a polarizing plastic lens 
obtained by one embodiment of the present invention, FIG. 7 
is a sectional view showing a polarizing plastic lens 
obtained by another embodiment of the present invention and 
FIG. 8 is a vertically partially broken view showing main 
portions of which the female and male molds of the injection 
molding machine for obtaining the polarizing plastic lens of 
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Fip. 7 are spaced apart.. 

(Depolarizing element -r- (2) ...polarizing sheet 

(5). ..hanger portion (6) ...polarizing lens element 

(11) (3D... female mold (11a) (31a) ...circular concave portion 

(12) (32). .male mold (12a) (32a) ...circular convex portion 
(16) (36)...pin (support means) (21) ...plastic substrate 

(22 j (42) ...polarizing plastic lens 
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SPECIFICATION 



1. TITLE OF THE INVENTION 

METHOD OF MAKING POLARIZING PLASTIC LENS 

2. CLAIMS 

1. A method of making a polarizing plastic lens 
comprising the steps of: preforming polarizing sheets in a 
spherical shape, in which one of transparent coatings 
laminated to both sides of a polarizing element is a 
combining surface to be laminated to a plastic substrate 
formed thereof; forming a polarizing lens element by cutting 
the preformed polarizing sheet with leaving a part of a flat 
portion at an outer circumference of the spherical polarizing 
sheet as a hanger portion; supporting the hanger portion to a 
support means installed out of a peripheral of a pair of mold 
circular concave portions or a circular convex portion which 
forms at least one cavity with a curvature substantially 
similar to the polarizing lens element, in order to mount the 
polarizing lens element to a surface of the circular concave 
portion or circular convex portion at a gentle slope in 
manner of putting the combing surface as a outer surface; and 
welding and integrating the plastic substrate to the 
combining surface of the polarizing lens element by 
compressively combining both the concave mold and the convex 
mold and charging melt plastic material into the cavity at 
the same time. 
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2. The method of making a polarizing plastic lens of 
claim 1/ wherein the support means is a pin inserted into the 
outer circumference of the circular concave or convex portion. 

3. The method of making a polarizing plastic lens of 
claim 1, wherein the diameter of the polarizing lens element 
is small than that of the cavity. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method of making a 
plastic polarizing lens used for an anti-dazzle polarizing 
lens . 

Conventionally, the plastic polarizing lens in a 
structure that a polarizing element with optical anisotropy 
is laminated with a transparent plastic layer is well known. 
For example as a method of making such a kind of lens, 
Japanese Patent Gazette Publication NO.S53-29711 discloses a 
method of using a so-called cast manner, which forms a 
complex plastic polarizing lens by arranging a preformed 
polarizing element in a spherical shape in a airspace formed 
by a mold consisting of a concave surface and a convex 
surface, supplying polymerized plastic monomers at both sides 
of the polarizing element, and then polymerizing them as they 
are. And, Japanese Patent Gazette Publication No.S50-3656 
discloses a method of using a so-called press forming manner, 
which, with a laminated material having two thermoplastic 
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layers with different* thickness at both sides of a polarizing 
lamina, presses the thinner thermoplastic layer inserted 
between a concave press plate and a convex press plate of the 
press toward the convex press plate. However, the former 
should heat and polymerize the polymerized plastic monomers 
together with the mold during a sufficient time, so giving 
bad efficiency due to the long manufacturing time, and there 
are additional drawbacks like it needs several pairs of molds 
to enhance the efficiency. Moreover, in the later method, 
the polarizing laminar tends to create cracks owing to 
strains of the thermoplastic layers at both sides thereof 
when the polarizing laminar is pressed by the convex press 
plate, and the method has more defects that the polarizing 
laminar tends to recover its original state after the forming 
and there is a serious limitation in temperature and pressure 
conditions applied to the heating press. 

An object of the present invention is to provide a 
method of making a plastic polarizing lens with better 
manufacturing efficiency, which also eliminates such 
conventional drawbacks. That is, the object of the present 
invention is to provide a method of making a plastic 
polarizing lens, which includes preforming polarizing sheets 
in a spherical shape, in which one of transparent coatings 
laminated to both sides of a polarizing element is a 
combining surface to be laminated to a plastic substrate 
formed thereof; forming a polarizing lens element by cutting 
the preformed polarizing sheet with leaving a part of a flat 
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portion at an outer circumference of the spherical polarizing 
sheet as a hanger portion; supporting the hanger portion to a 
support means installed out of a peripheral of a pair of mold 
circular concave portions or a circular convex portion which 
forms at least one cavity with a curvature substantially 
similar to the polarizing lens element, in order to mount the 
polarizing lens element to a surface of the circular concave 
portion or circular convex portion at a gentle slope in 
manner of putting the combing surface as a outer surface; and 
welding and integrating the plastic substrate to the 
combining surface of the polarizing lens element by 
compressively combining both the concave mold and the convex 
mold and charging melt plastic material into the cavity at 
the same time, wherein the spherical laminated material is 
made into the plastic polarizing lens by grinding its 
periphery into a predetermined lens shape. 

The polarizing element used in the present invention is 
a transparent film configuration with the optical anisotropy, 
which may be, for example, a polyvinyl alcohol film having 
molecular substantially oriented to one axis and at the same 
time treated with urea or 2-color dye or one made by treating 
the polymer having polyene by the dehalogenation hydrogen 
reaction of halogenide vinyl polymer with 2-color dye and 
having molecular oriented to one axis. And, the transparent 
coatings laminated to both sides of the polarizing element 
act for protecting the polarizing element, and as the 
transparent coating, a film consisting of thermoplastic 
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cellulose derivative 'such as cellulose acetate, cellulose 
tri-acetate, cellulose' acetate butylate, etc., other acrylic 
film, vinyl chloride film, and so on may be adopted, and it 
becomes the polarizing sheet by being laminated to the common 
polarizing element using adhesive. 

In this case, at least one of the transparent coatings 
laminated to both sides of the polarizing element has a 
laminating characteristic to a plastic substrate explained 
below, or its surface has a laminating characteristic by 
interposing a heat-sensitive adhesive paint film made of, for 
example, vinyl chloride film, ABS film, acrylic film or 
acrylic resin, and it has a surface which exhibits a 
combining characteristic toward the plastic substrate in 
melting. And, the transparent coating having the combining 
surface is selectively used depending on the kind of the 
plastic substrate. 

In addition, as the plastic substrate used in the 
present invention, the acrylic polymer like 
polymetylmetacrylate is suitable. 

Hereinafter, the present invention is described in 
detain with reference to the drawings showing embodiments. 
In addition, considering the laminating configuration of the 
polarizing lens element and the plastic substrate, it can be 
optionally selected which one is laminated to a concave 
portion and which other one is laminated to a convex portion 
in the present invention, but in the embodiments explained 
below, the explanation will be mainly based on the case that 
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the polarizing lens element is laminated to the convex 
portion and the plastic substrate is to the concave portion. 

Fig. 1 is shows that a polarizing sheet (4) in which 
transparent coatings (2) and (3) are laminated on both sides 
of a polarizing element is preformed on a sphere R so that 
the transparent coating (3) becomes concave by a heating 
press. The sphere R has diameter and curvature substantially 
equal to those of a circular concave portion. At this case, 
the transparent coating (2) toward a convex surface is a film 
made of a thermoplastic cellulose derivative, while the 
transparent coating (3) toward the concave surface is a 
acrylic film. A thickness of each layer constituting the 
polarizing sheet (4) is determined to maintain the optical 
anisotropy of the polarizing element (1) and a concave and 
convex surface condition of the sphere R at their optimal 
states, and it is important that each layer should have a 
suitable thickness to prevent creation of cockle or breakage 
of the polarizing sheet (4) and, more than else, cracking on 
the polarizing element (1). And, a thickness of the 
polarizing sheet (4) is determined so that a laminated 
thickness after being integrated with a plastic substrate 
explained below should be suitable to the polarizing plastic 
lens, which is the finally-purposed product. Therefore, 
preferably, the polarizing element (1) has a thickness of 15n 
- 75|i, the transparent coating (2) has a thickness of 35\i ~ 
350ji, and the transparent coating (3) has a thickness of 30|i 
~ 200|i. The preparatory forming method needs any special 
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process, but just positioning the transparent coating (2) 
between a convex mold heated to 130°C ~ 150°C and a concave 
mold at a room temperature to contact with the concave mold, 
pressing the convex mold from the transparent coating (3) to 
the concave mold to put the transparent coating (2) thereinto, 
and then taking out and cooling it. 

FIG. 2 shows a polarizing lens element (6), cutting 
with leaving a part of an outer circumferential flat portion 
of the sphere R of the polarizing sheet (4) obtained by the 
preparatory forming process as a hanger portion (5) . In 
this case, besides cutting the circumferential peripheral of 
the sphere R, it is also possible to cut off a position a bit 
inside the circumferential peripheral (shown as a broken line 
{^f ) in FIG. 1), which may give preferable results to 
integration with a plastic substrate (21) explained below. 
The hanger portion (5) plays a role of mounting the 
polarizing lens element (6) by using a support means (16) 
shown in FIGs . 3 and 4, which will be explained below. And, 
a numerical reference (7) designates a mounting hole, 
installed at an upper center of the hanger portion (5) . The 
number of the mounting hole (7) is not limited to one, it is 
also possible to be two or more. 

The polarizing lens element (6) obtained as above is 
then welded and integrated with the plastic substrate (21) 
using the injection molding. FIG. 3 is a vertical sectional 
view showing that a pair of male and female, molds of an 
injection-molding device is open. A numerical reference (11) 
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is a fixed female mold, while a numerical reference (12) is a 
male mold, facing with -the female mold (11) and moving by 
repeatedly pressing, contacting and separating from the 
female mold. FIG. 4 is a front view of the female mold (11) 
and FIG. 5 is a front view of the male mole (12) . At the 
female mold (11), a circular concave portion (11a) is formed, 
while a circular convex portion (12a) is formed to the male 
mold (12) to face with the circular concave portion. When 
the female and male molds (11) (12) are pressing and 
contacting each other, the circular concave portion (11a) and 
the circular convex portion (12a) forms a cavity. A 
numerical reference (13) is a main runner for supplying a 
predetermined amount of plastic materials toward the cavity 
to an arrowed direction to form the melt plastic substrate 
(21) using an extruding machine (not shown) . Numerical 
references (14) and (14' ) are runners, which reach a gate 
(15) for finally supplying the plastic materials from the 
main runner (13) to the cavity. The gate (15), in the 
present embodiment, has a configuration that forms an flat 
opening with a broad width, gradually widened and opened 
inward the cavity in order to inflow the melt plastic 
materials into the cavity regularly, so not causing 
deformation in the plastic substrate (21) . A numerical 
reference (16) is a support means for mounting the polarizing 
lens element (6) inserted out of a circumference of the 
circular concave portion (11a), and the support means is a 
pin, which supports the polarizing lens element (6) with 
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inserting and hanging the polarizing element (6) in the 
mounting hole (7) of the hanger portion (5), in this 
embodiment as a preferred example as shown FIG 3. In this 
supporting state, the polarizing lens element (6) is mounted 
to be a bit movable, smoothly along an inner of the circular 
concave portion (11a) , with putting the concave surface 
outward. The pin (16) shown in FIG, 3 is vertically fixed to 
the female mold surface (11), but not limited to that case, 
it is also possible to use a movable pin (16), which is 
retracting when the male mold (12) presses and contacts using 
a spring mounted in the female mold (11) and protruding when 
separated from the male mold, and the number of the pin (16) 
is not only one but also more than two. In this case, the 
number and position of the pin (16) correspond to the 
mounting hole (7) of the polarizing lens element (6), of 
course. In addition, the reference number (17) is an entry 
hole of the pin (16), which is fixed to the female mold (11), 
and it is not necessary if the pin (16) is a movable pin. 
The reference number (18) is a common jet pin, which 
separates a formed material from the female mold (11) after 
the forming process and then pushes the material from the 
male mold (12) . 

Next, the melting and integrating process of the 
polarizing lens element (6) and the plastic substrate (21) is 
explained in a suitable order. At first, after separating 
the male mold (12) from the female mold (11), the polarizing 
lens element (6) is mounted to the mounting hole (7) with 
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being hung to the pin (16). Therefore, at this time, the 
convex surface of the polarizing lens element (6) is gently 
mounted because it accords with a surface of the circular 
concave portion (11a), not to be attached thereto. If two or 
more pins (16) are used, relative positions of the polarizing 
lens element (6) and the circular concave portion (11a) are 
more reliably coincided. At the same time, the male mold 
(12) is moved to contact and press the female mold (11), then 
interposing the hanger portion (5) of the polarizing lens 
element (6) therebetween, and at the same time pushing up the 
plastic material through the gate (15) into a curved cavity 
formed by the circular concave portion (11a) and the circular 
convex portion (12a) . At this time, because the polarizing 
lens element (6) is interposed to the hanger portion (5) but 
the sphere R portion contacts with the surface of the 
circular concave portion at a surface of the transparent 
coating (2) to be a bit movable in the cavity, the plastic 
material is smoothly charged to cover the combining surface 
of the transparent coating (3) without excessive resistance 
in injection of the melt plastic material, so preventing from 
forming cockle thereof or crack on the polarizing element (1) . 
Now, when using, as the polarizing lens element (6), one made 
by cutting off a bit inner portion (for example, 1 - 2mm) 
from a circular peripheral of the sphere R of the polarizing 
sheet (4) obtained by the preparatory forming process, the 
plastic material may be more smoothly charged, so giving 
better results. According to such processes, the plastic 
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material is flowed as* if suppressively attaching the 
polarizing lens element (6) on the surface of the circular 
concave portion (11a) at its concave surface, and the plastic 
material is charged in the cavity, and, at the same time, 
melt, integrated with the combining surface of the 
transparent coating (3) and hardened. As a result, the 
surface of the transparent coating (2) and the surface of the 
plastic substrate, formed by injecting the plastic material, 
obtain a curved laminated material by the circular concave 
portion (11a) and the circular convex portion (12a), 
respectively. And, the obtained curved laminated material 
separates the female and male molds (11) and (12) apart and 
takes them out of the injection molding machine using the jet 
pin (18) . After that, the above processes are repeated. 

The curved laminated material obtained as above is, as 
shown in FIG. 6, grinded at its peripheral into a 
predetermined shape to form a desired polarizing plastic lens 
(22) . Also, on the surface of the curved laminated material, 
a hardening film may be selectively formed according to 
various well-known manners. 

Other than the above embodiment, a polarizing plastic 
lens (42) may be obtained, in which the polarizing lens 
element (6) is arranged to the concave surface and the 
plastic substrate (21) is arranged to the convex surface, as 
shown in FIG. 7. This modification has no difference from 
the method of obtaining the above polarizing plastic lens 
(22) in principle except the following, which are described 
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in brief. 

At first, when preforming the polarizing lens element 
(6) from the polarizing sheet (4), the concave surface is 
adopted as the transparent coating (2) and the convex surface 
is adopted as the transparent coating (3) having the 
combining surface, and other configurations are identical to 
those in FIG. 1. And, the injection-molding machine, has a 
little structural and operational difference. In other words, 
as shown in FIG. 8, a gate (35) for finally supplying the 
plastic material to the cavity is mounted to a circular 
concave portion (31a) of a female mold (31), and the 
polarizing lens element (6) is smoothly mounted to accord 
(correspond) to a surface of a circular concave portion (32a) 
with positioning the transparent coating (3) having the 
combining surface, namely the convex surface, outward. 
Therefore, a pin (36) is inserted to an outer circumference 
of the circular concave portion (32a), as a support means. 
According to those, if processed like the above embodiment, 
the plastic material is injected and charged from the 
circular concave portion (32a) and then melt, integrated and 
fixed to the convex surface of the polarizing lens element 
(6). Therefore, similarly to the above embodiment, it. may 
obtain a polarizing plastic lens (42), which has the 
polarizing lens element (6) at the concave surface and the 
plastic substrate (21) at the convex surface. 

As described above, the present invention smoothly 
mounts the polarizing lens element to accord to the inner of 
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the mold so to be mel*t and integrated to the melt plastic 
material by using the common injection molding process, so it 
may obtain a polarizing plastic lens without optical defects 
because the polarizing element is not cracked, the 
transparent coating is not cockled or broken, and the 
surfaces of the transparent coating and the plastic substrate 
are satisfactorily finished. In addition, by using the 
injection molding manner, the polarizing lens element and the 
plastic substrate can be integrated within a much shorter 
time than the case of the conventional method, so it is very 
efficient and suitable for the mass production of the 
polarizing plastic lens. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the configuration of 
a preformed polarizing sheet, FIG. 2 is a partially broken 
plane view showing a polarizing lens element, seen from a 
convex surface, FIG. 3 is a vertically partially broken view 
showing that female and male molds of an injection molding 
machine are spaced apart, FIGs. 4 and 5 are front views 
showing the female mold and the male mold, respectively, FIG 
6 is a sectional view showing a polarizing plastic lens 
obtained by one embodiment of the present invention, FIG. 7 
is a sectional view showing a polarizing plastic lens 
obtained by another embodiment of the present invention and 
FIG. 8 is a vertically partially broken view showing main 
portions of which the female and male molds of the injection 
molding machine for obtaining the polarizing plastic lens of 
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FIG. 7 are spaced apart. 

( I ) ...polarizing element- (2) ...polarizing sheet 

(5). ..hanger portion ( 6) ...polarizing lens element 

(II) (31)... female mold (11a) (31a) ...circular concave portion 
(12) (32). ..male mold (12a) (32a) ...circular convex portion 
(16) (3 6). ..pin (support means) (21 ) ...plastic substrate 

(22) (42). ..polarizing plastic lens 
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